Background:
Research Bertrand Olliac events on the risk of suicide attempts [7, 12, 13] . Given the low prevalence of suicide in the general population and the necessity of testing various types of exposure, the majority of these studies used a case-control design.
In addition to other individual and environmental risks factors, hopelessness is considered as an independent proximal risk factor for attempting suicide [10, 14] . Thus, a feeling of hopelessness and concerns about the future are frequently described the day preceding the act among adolescents who attempt suicide. However, it is unclear whether these feelings of hopelessness and the onset of recent stressful life events are independent. Several authors have suggested that hopelessness affects the risk of attempting suicide regardless of the presence of stressful life events [10] . In contrast and consistent with the cumulative model of risk factors for suicide attempts, negative life events likely produce enhanced states of burdensomeness and decreased belongingness, thereby contributing to suicidal attempts through an increased level of suicidal thoughts [15] . For example, the breakdown of a close relationship might increase worries concerning one's future affective and social life and could put youths who already have suicidal ideation at a high risk for attempting suicide. A better understanding of the relationship between the level of concerns, recent life events and the onset of suicide attempts would help to clarify the relevant factors that should be useful in preventative interventions. However, few studies have been conducted to determine the interplay among these variables.
The REPARES project (a French acronym for the "identification and evaluation of concerns among adolescents at risk for suicide attempts") is a survey that seeks to determine the nature of the stressful life events reported by adolescents recently admitted for attempting suicide at two emergency units in France. Because these surveys were conducted in the days that followed the suicide attempt, the chronological sequence between the stressful life events and the suicide attempt is better established. The primary objectives of this research were to (1) characterize
Introduction
Suicide is the second leading cause of death among 15-to 19-year-olds [1] . Approximately 5% to 8% of adolescents have already attempted suicide in the US, and a comparable prevalence has been reported in Europe [2] . France is among the countries with the highest rate of suicide (14.7 per 100,000), far exceeding the European average (10.2 per 100,000 population) [3] . Suicide comprises 16% of all deaths among 15-to 24-year-olds [4] . Adverse life events are robust predictors of suicidal attempts among youths [5] [6] [7] , even after adjusting for known risk factors such as psychopathology, a family history of suicide attempts, social background, familial context, and temperamental factors [5, 8, 9] . From a prevention perspective, a distinction is made between the proximal risk factors that precipitate a suicide attempt and the distal risk factors that predispose individuals to suicide attempts [7, 10] . Compared with early adverse childhood experiences, far less attention is paid to the effect and the nature of recent negative life events that might precipitate suicide attempts.
The majority of the data available on the relationship between recent life events and suicide attempt initially came from studies based on psychological autopsies. For example, Cooper, et al. [11] investigated the period that preceded suicide among 84 adults <35 years of age. Suicide was associated with stressful life events over the last 3 months and, in particular, over the last week. Two specific types of stressful life events were most commonly found: severe interpersonal conflicts and forensic life events (e.g., being arrested, charged or sentenced). However, the level of evidence that these studies provide is necessarily limited by methodological issues. On the one hand, no specific measure of individual level of distress is associated with exposure to stressful life events because the information obtained is based on indirect reports. On the other hand, the information collected from bereaved relatives is likely particularly prone to recall biases (also known as "effort after meaning"). In adolescents, epidemiological studies have been conducted to determine the effect of recent life adolescents, as the social consequences of these symptoms represent an important risk for suicidal behaviors, and moreover, irrespective of the level of worry.
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Suicide, Adolescence, Life events, Worries Life Events: Worries and Suicide Attempts Implications in Adolescents which recent stressful life events are most associated with a higher risk of suicide attempts among adolescents and (2) examine how these recent life events might affect the level of worries among adolescents.
Methods

Population
All 12-to 18-year-old adolescents who were admitted to the emergency departments at two hospitals in a medium-sized French city for attempting suicide between April 2008 and December 2012 were included in our study. Consistent with Silverman, et al. [16] , suicidal attempts were regarded as "deliberate acts of selfharm with at least some intent to die". Senior psychiatrists established the initial evaluation. In contrast, youths admitted for self-harm without clearly expressed intent to die were not included. The exclusion criteria were the presence of severe physical/intellectual disability that precludes from the answering the questionnaires. The psychiatrist who performed the initial evaluation provided information to eligible participants and their families. Individual assent and parental consent were required to participate. The control group consisted of middle and high school students. The schools were randomly selected from a list of inner city and suburban educational facilities. The head teachers provided information regarding the voluntary nature of the survey, its objectives, and participant anonymity to the adolescents and their families. The head teachers were asked to report any refusal. An ethics committee approved the investigation, and the respondents provided written informed consent.
Assessments tools
The questionnaires were designed using Sphinx software [17] . Feasibility and global understanding were primarily evaluated using a small set of adolescents. The questionnaires completed at the schools and emergency departments were similar. The questionnaires were distributed in one classroom at school. The participants completed the booklet in approximately 30 minutes. Once the questionnaires were completed, they were returned in a sealed anonymous envelope. When a questionnaire was not returned, the first author contacted the adolescents by phone. The following data were collected in place of i. Sociodemographic variables such as sex, date of birth, class and living conditions ii. Life events were investigated using the selfadministered Adolescent Life Change Event Scale (ALCES) [18] . This scale consists of 41 items developed to capture the range of life events that can affect adolescents [19] . It is composed of five domains: family life, school life, social relationships, emotional life and health. For each event, the participants indicated when the life event occurred (i.e., over the last month, over the last year; before the previous year) and whether it was experienced as stressful.
iii. Adolescent worries were measured using the State Worry Questionnaire (SWQ) [20] . The SWQ contains 25 items divided into five areas of concern, with five items per domain: interpersonal relationships, lack of confidence, unplanned future, incompetence at work, and financial concerns. Five additional items exploring physical concerns were added to the original scale [21] . The intensity of worry was estimated using a 5-point Likert scale (ranging from 0 = not at all to 4 = extremely). The overall score was the summed score for each item. When administered to young adults, this scale demonstrated excellent internal consistency (Cronbach's α = 0.90) and satisfactory test-retest fidelity for a one-month interval (r = 0.85). This scale was previously validated in a French sample [22] .
Statistical analyses
The frequencies and distributions of the missing data were examined. All of the participants who completed the questionnaires were included in the analyses. Of the 710 participants in the control group, we omitted those who reported having attempted suicide once (7.3%, n = 52). The analyses were conducted on 658 students. The qualitative variables were analyzed using a chi-square test or Fisher's test, and the quantitative variables were analyzed using Student's t-test. The level of significance was set at 0.05. The statistical analyses were conducted using SPSS [23] .
The first issue was to determine whether the pattern of life events differed between the adolescents who had been referred for attempting suicide and those who had no history of suicide attempt. We examined which life events were associated with an increased risk of suicide attempt. Successive logistic regressions were performed to measure the associations between each life event and suicide attempt. Odds ratios (ORs) were
Research Bertrand Olliac calculated with 95% confidence intervals (CIs). Because the gender ratio significantly differed between groups, all models were adjusted for gender. No correction was made for multiple comparisons because the tests were designed a priori [24] . To determine whether such life events were independently associated with suicide attempt, a multiple logistic regression was performed. Backward selection was used to identify the explanatory variables. Only variables with a level of significance of > 0.05 were kept in the final model. No interaction terms were added to prevent increasing the chance of type I error, given the high risk for observing significant associations without clinical relevance.
The second issue of the paper was to determine whether the life events that were specifically associated with attempting suicide were associated with a higher worry score. We compared the level of worries (the general score and each domain separately) of the youths who experienced one stressful life event with those of the youths who did not experience a stressful life event. Only those life events significantly and independently associated with attempting suicide (as suggested by the above model) were studied. Subsequently, we examined whether the level of worries (the general score and each domain separately) differed between the adolescents who had been referred for attempting suicide and those who were not referred. The differences were examined using t-tests.
Third, we sought to determine whether a higher SWQ score was associated with an increased risk of suicide attempt. Logistic regressions were performed to measure the associations between the total SWQ scores and suicide attempts and, subsequently, for each separate subscale of the SWQ.
Results
Sample description
Of the 136 participants who were admitted for attempting suicide, 27 were boys (20%) and 109 were girls (80%). The median ages were 15.7 years for girls (minimum = 12.3 years, maximum = 18.0 years) and 16.1 years for boys (minimum = 12.1 years, maximum =18.0 years). Of the 658 youths without a history of suicide attempt, 295 were boys (45%) and 363 were girls (55%). The median ages were 14.9 years for girls (minimum = 13.0 years, maximum = 18.0 years) and 15.3 years for boys (minimum = 13.8 years, maximum = 18.0 years). The median age did not significantly differ between groups (t = 1.585, p = 0.118). However, the gender ratio was significantly different (χ 2 = 31.262, p < 0.001).
Stressful life events preceding suicide attempts among adolescents
On average, the youths admitted for attempting suicide reported 1.7 times more life events than those without such a history (M = 15.9 vs. M = 9.6, t(792) = -12.16, p < 0.001). The former group also reported 2. Logistic regression using backward selection identified the following seven variables that were significantly associated with suicide attempt: parental divorce/separation, school discipline problems, expulsion from school, a romantic break-up, the death of a close friend, hospitalization/one or more medical consultations, and drug use (Figure 1) .
The relationship between level of worry and suicide attempt
In the entire sample, girls presented a higher level of worry than boys on the relationship subscales Life Events: Worries and Suicide Attempts Implications in Adolescents ORs were all adjusted for gender. Significant ORs are noted in bold.
Research Bertrand Olliac Significant Difference is noted in bold. 
As presented in
The relationship between the occurrence of life events and level of worry
Most life events associated with suicide attempts also corresponded with higher SWQ scores (Figure 2 ). Three life events were associated with higher SWQ scores across all of the domains: the death of a close friend, a romantic breakup, and the use of drugs. Two life events were associated with a higher level of worries on only certain domains. The youths who experienced Life Events: Worries and Suicide Attempts Implications in Adolescents parental divorce/separation scored higher on the aimless future subscale of the SWQ. Having disciplinary problems at school was associated with higher scores on the aimless future and the financial SWQ subscales. In contrast, the youths who reported having been expelled from school or those who had been hospitalized or had one or more medical consultations did not report a significant change in their level of worries.
Discussion
Interpretation
In this study, the life events that precede suicide attempts were examined in a sample of adolescents referred to emergency units. The relationship between the onset of recent life events and the level of worries was explored. In keeping with our first hypothesis, we found that adolescents admitted for attempting suicide were more likely to report life events; specifically, they were 1.6 times more likely to report any life event and three times more likely to experience a stressful life event over the last year. Each additional recent stressful life event was associated with an increase of 1.33 in the risk of attempting suicide. These findings are consistent with the results of previous studies. For example, in a New Zealand birth cohort (N = 1,265), Fergusson, et al. [7] found that exposure to stressful life events in adolescents was associated with a higher risk of suicidal ideation and attempts. In addition, the effects of childhood factors such as socioeconomic adversity, marital disruption, poor parent-child attachment and exposure to sexual abuse were largely mediated by mental health problems and exposure to stressful life events during adolescence and early adulthood. Similar results were found in a 22-year follow-up communitybased study in the US (N = 659 families) [13] . The authors found that profound interpersonal difficulties during middle adolescence mediated the association between maladaptive parenting or childhood maltreatment and suicide attempts during late adolescence or early adulthood. These authors advocated for a life course model of suicidal behaviors, in which proximal stressful life events in adolescents play a key role [25] .
A closer inspection of our results revealed that three groups of life events were specifically associated with attempted suicide: factors related to family characteristics, the end of an affective relationship, and school-and law-related difficulties.
Regarding familial life events, youths admitted for attempting suicide in the present study more frequently reported a change in family composition, parental conflict, parental divorce/ separation, and excessive alcohol consumption in family members than controls. These results The arrows represent a significant association. Figure 2 illustrates the results from distinct regression models: (1) logistic regressions with suicide attempt as an outcome and life events as predictors; (2) mean comparisons of the SWQ subscales between adolescents who had experienced a stressful life event and those who had not; and (3) logistic regressions with suicide attempt as the outcome and each SWQ subscale as predictors are consistent with previous findings in studies conducted in a clinical population [8, 9, 26] and community-based studies [7, [12] [13] [14] [27] [28] [29] [30] . The effect of exposure to familial life events on the increased likelihood of suicide attempts might be primarily mediated by changes in the youth's familial structure (e.g., divorce or death) [27] . However, the present finding did not support this hypothesis because the life events that affect the family structure without being negative per se (e.g., becoming pregnant or one's mother becoming pregnant) were not associated with suicide attempts. Alternatively, Consoli, et al. [30] proposed that the relationship between family factors and suicidality is partially mediated by the youth's perception of the quality of their familial characteristics (e.g., cohesion and support). However, because of the lack of specific measures, we were unable to test this hypothesis. Importantly, the death of one's father or mother was not associated with suicide attempts in the current study. This result is not consistent with previous reports [29] . This nonsignificant association might be a statistical result caused by a paucity of events that the association with suicide attempts might in fact exist.
Romantic break-ups were strongly associated with suicide attempts in this study. This finding is consistent with theories regarding the higher vulnerability that adolescents have with regard to interpersonal difficulties with peers [13] . These findings also confirmed that having a friend with suicidal ideation or previous suicide attempts is associated with a higher risk of suicide attempt [31] [32] [33] .
Expulsion from school, disciplinary problems at school, and repeating one or more classes were strongly associated with suicide attempts in this sample. The association between suicidality and school difficulties (i.e., repeating a grade or being expelled) has previously been noted in community-based samples [9, 12, 30] and retrospectively observed in a psychological autopsy [5] . Moreover, in a follow-up study of adolescents hospitalized for a suicide attempt, one protective factor of relapse at 6 months was the Adolescent Coping Scale hard work and achievement subscore [34] . This subscore means that the adolescent is conscientious about work or school, works hard and tries to achieve high standards. This is similar to our findings but is stated as a reverse proposition.
We found that trouble with the law was strongly associated with suicide attempts. This finding was consistent with previous studies in which adolescents who are involved in severely deviant or antisocial behaviors were at particularly high risk for suicide attempts compared with others [35, 36] . Greening, et al. [36] argued that this link should be especially true in girls.
Consistent with our second and third hypotheses, we found that the onset of stressful life events was strongly associated with suicide attempts and affected the level of worries. Moreover, the level of worries was associated with a higher risk for suicide attempt. Therefore, we conclude that interplay exists between recent life events and adolescents' levels of worry and increases the risk of suicidal behaviors in youths.
Strengths and limitations
This study has numerous strengths such as its use of a large sample and the assessment of a broad range of life events using a standardized measure. Moreover, as recommended by several authors (e.g., [30] ), we performed multivariate analyses for testing the relationship between environmental factors and suicidality and better establishing the link observed. Several limitations of this study must be addressed. First, the participants were included after admission to the emergency departments; therefore, it is likely that less severe types of suicide attempts were not examined. In fact, despite national recommendations [37] , only a minority of adolescent suicide attempts are referred to medical professionals [38] . Second, because we collected retrospective self-reported data, a recall bias might exist. Moreover, the context in which the questionnaires were completed differed between groups (i.e., in a well-known classroom vs. an unknown hospital). Third, because cross-sectional data were used, information regarding the direction of the association was unknown. However, the life events likely occurred before the suicide attempts of the youths. Fourth, in this study a school-based sample was used as a control group. The exclusion of adolescents who do not attend school and who are likely to present high level of psychopathology, including worries, represents a possible bias.
Research and clinical implications
In this study, the relationships among exposure to life events, worries, and suicide attempts were examined in a population of French adolescents. Despite recent reviews and international guidelines that recommend focusing on proximal environmental risk factors for suicide attempts [37, 39] , the pattern Life Events: Worries and Suicide Attempts Implications in Adolescents of stressful life events has not previously been identified in a French sample.
Collecting better information regarding which life events are most strongly associated with suicide attempts might motivate healthcare professionals to evaluate and identify certain life events during the initial evaluation. This course of action might also guide the therapeutic strategy for adolescents at high risk for attempting suicide. For example, clinicians might be prone to refer patients to mental health professionals or provide temporary symptomatic treatments for anxiety among adolescents with suicidal ideation when exposed to such events. When a life event is a modifiable factor, efforts should be made to help relatives prevent this life event onset or reduce its duration (e.g., expulsion from school) [34] .
We identified five primary reasons why a thorough evaluation of life events is important to clinical practice and the administration of therapy for adolescents with suicidal behaviors.
Discussing youths' recent life events helps to build a more confident climate at the beginning of a clinical interview. As youths begin to perceive a clinician's interest in their own concerns, they might be less apprehensive to discuss psychological difficulties. Importantly, all of the healthcare professionals involved in a preventative approach is able to manage such a discussion, not only mental health professionals.
Discussing how youths cope with a stressful situation helps to explore, in a non-directive way, important psychological dimensions such as attributional style, automatic thoughts, and temperamental features (e.g., impulsivity) or depressive affect as well as determine whether psychological dimensions comprise a specific psychiatric disorder [40, 41] .
Examining life events can facilitate discussion of the risk of recurrence, which is a key issue in the prevention of youth suicide risk [39] . In particular, this method represents an opportunity to identify the primary source of support (e.g., family members and peers) and the availability of professional resources. It is insufficient to focus only on youths within their home environment [42] . This approach should also encourage patients to identify risk situations and discuss alternative behaviors in response to acute stress and may emphasize protective factors [43] .
The fact that adolescents tend to focus more easily on recent events when experiencing psychological distress is important because clinicians might overlook important elements of a youth's personal history [25] . Adolescence is an age of crisis and rupture [44] ; therefore, it is crucial to enhance self-continuity and consider the youth's suicide attempt within the context of his or her past [45] .
Finally, addressing the relational issues associated with suicide attempts as well as assessing individual and environmental vulnerability factors for suicide attempt is important for clinicians. Discussing the messages that might be conveyed to the patients' parents and teachers relative to the youth's behavior should help to promote better communication and avoid attitudes that facilitate the recurrence of attempted suicide [4] .
Regarding the implications for future research, the relationship between worries and suicide attempts must be investigated further [46] . In particular, more research is warranted to determine whether the effect of worries on suicide attempts is independent of psychopathology, especially depression severity and/or hopelessness, two strong proximal factors for suicide attempts and relapse [34, 47, 48] . This study showed that the onset of stressful life events affected the level of worries among adolescents. Similarly, levels of worry were associated with an increased risk of attempting suicide. Therefore, prospective data should help to determine the extent to which the level of worries mediates the relationship between proximal life events and suicide attempts.
